Helium pneumoperitoneum reduces tumor recurrence after curative laparoscopic liver resection in rats in a tumor-bearing small animal model.
After exposure of neoplastic tissue to helium, a significant reduction of tumor growth has been detected in experimental studies, both in vitro and in vivo. This tumor-suppressive effect of helium is controversly discussed in the literature. It was therefore the aim of this study to investigate the influence of pneumoperitoneum with CO2, room air, or helium in a tumor-bearing small animal model comparing laparoscopic partial hepatic resection for hepatocellular carcinoma with conventional open partial hepatectomy. One-hundred forty-eight male American Cancer Institute rats underwent partial hepatectomy for curative resection of previously induced hepatocellular carcinoma (Morris hepatoma 3924A). Resection was performed either in open laparotomy (n = 30) or laparoscopically under the employment of CO2 (n = 30), room air (n = 30), or helium (n = 30) for the pneumoperitoneum. Twenty-eight animals served as controls receiving anesthesia but no tumor resection. All animals were sacrificed on postoperative days 21, 35, or 56 for autopsy and evaluation of possible tumor recurrence and metastasis. Significant reduction of postoperative tumor recurrence and metastasis was observed in the group of animals receiving laparoscopic tumor resection under helium insufflation compared to open surgery or laparoscopic resection with air pneumoperitoneum. The results of this study suggest a suppressive effect of helium pneumoperitoneum on postoperative tumor growth and metastatic spread. Furthermore, tumor exposure to room air appears to have a stimulative influence on tumor recurrence and metastasis compared to a pneumoperitoneum established with CO2.